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NAPEM-D 


Honorable  Brendan  T.  Byrne 
Governor  of  New  Jersey 
Trenton,  NJ  08621 


Dear  Governor  Byrne i 

Inclosed  is  the  Phase  I Inspection  Report  for  Haddon  Lake  Dam  in 
Castdan  County,  Mew  Jersey  which  has  been  prepared  under  authorisation 
of  the  Daw  Inspection  Act,  Public  Law  92-367.  A brief  assessment  of 
the  dam's  condition  is  given  in  the  front  of  the  report. 

Based  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance,  Haddon  Lake  Dam,  initially  listed  as  a high 
hasard  potential  structure,  but  reduced  to  a significant  hazard 
potential  structure,  as  a result  of  this  inspection,  is  judged  to  be 
in  fair  overall  condition.  The  dam's  spillway  is  considered 
inadequate  since  38  percent  of  the  Spillway  Design  Flood — SDF  - would 
overtop  the  dam.  (The  SDF,  in  this  instance,  is  the  One  Hundred  Year 
Flood.)  The  decision  to  consider  the  spillway  "inadequate"  instead  of 
"seriously  inadequate"  is  based  on  the  dam's  reduced  hazard 
classification  and  expectation  that  failure  of  the  structure  would 
probably  result  in  no  loss  of  life.  For  the  same  reasons  no  further 
studies  or  increase  of  spillway  capacity  are  recommended.  To  insure 
adequacy  of  the  structure,  the  following  actions,  as  a minimum  should 
be  accomplished  within  one  year  from  the  date  of  approval  of  this 
report  t 


a.  The  downstream  face  of  the  embankment  on  each  side  of  Che 
spillway  should  be  further  protected  with  slope  paving. 

b.  Remove  the  trees  and  dead  root  systems  on  the  embankments  to 
lessen  the  piping  potential. 

c.  Place  additional  riprap  at  the  downstream  end  of  the  culvert 
invert. 

d.  Refill  the  gullies  on  the  backslopes  and  seed  the  new  areas. 


NAPKM-D 

Honorable  Brendan  T.  Byrne 


«.  Sandblast  and  gunite  the  deteriorated  concrete  surfacea  on  the 
spillway. 

f.  Repoint  the  naaonry  jointa  on  the  bridge  parapets  and  curbs. 

g.  Develop  a check  list  for  periodic  maintenance  inspections  and 
aaintain  recorda  of  all  findings  and  repairs  undertaken. 

A copy  of  the  report  is  being  furnished  to  Mr.  Dirk  C.  Hof  man,  New 
Jersey  Department  of  Environmental  Protection,  the  designated  State 
Office  contact  for  this  program.  Within  five  days  of  the  date  of  this 
letter,  a copy  will  also  be  sent  to  Congressman  James  J.  Florio  of  the 
Pirst  District.  Under  the  provision  of  the  Freedom  of  Information 
Act,  the  inspection  report  will  be  subject  to  release  by  this  office, 
upon  request,  five  days  after  the  date  of  this  letter. 

Additional  copies  of  this  report  may  be  obtained  from  the  National 
Technical  Information  Services  (NTIS),  Springfield,  Virginia  22161  at 
a reasonable  coat.  Please  allow  four  to  six  weeks  from  the  date  of 
this  letter  for  NTIS  to  have  copies  of  the  report  available. 

An  important  aspect  of  the  Dam  Safety  Program  will  be  the 
implementation  of  the  reconanendations  made  as  a result  of  the 
inspection.  We  accordingly  request  that  we  be  advised  of  proposed 
actions  taken  by  the  State  to  implement  our  recommendations. 

Sincerely, 


1 Incl 
As  stated 


JOEL  T.  CALLAHAN 

Lieutenant  Colonel,  Corps  of  Engineers 
Acting  District  Engineer 


Copies  furnished: 

Dirk  C.  Hof man,  P.E.,  Deputy  Director 
Division  of  Water  Resources 
N.J.  Dept,  of  Environmental  Protection 
P.0.  Box  CN029 
Trenton,  NJ  08625 


John  O'Dowd,  Acting  Chief 
Bureau  of  Flood  Plain  Management 
Division  of  Water  Resources 
N.J.  Dept,  of  Environmental  Protection 
P.0.  Box  CN029 


Trenton,  NJ  08625 
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A 


HADDON  LAKE  DAM  (NJ00395) 


CORPS  OF  ENGINEERS  ASSESSMENT  OF  GENERAL  CONDITIONS 


This  das  was  inspected  on  1 May  1979  by  Louis  Berger  and  Associates, 
Inc.  under  contract  to  the  State  of  New  Jersey.  The  State,  under 
agreement  with  the  U.S.  Army  Engineer  District,  Philadelphia,  had  this 
inspection  performed  in  accordance  with  the  National  Dam  Inspection 
Act,  Public  Law  92-367. 

Haddon  Lake  Dam,  initially  listed  as  a high  hasard  potential 

structure,  but  reduced  to  a significant  hazard  potential  structure,  as 
a result  of  this  inspection,  is  judged  to  be  in  fair  overall 

condition.  The  dam's  spillway  is  considered  inadequate  since  38 
percent  of  the  Spillway  Design  Flood — SDF  - would  overtop  the  dam. 
(The  SDF,  in  this  instance,  is  the  One  Hundred  Year  Flood.)  The 

decision  to  consider  the  spillway  "inadequate"  instead  of  "seriously 
inadequate"  is  based  on  the  dam's  reduced  hasard  classification  and 
expectation  that  failure  of  the  structure  would  probably  result  in  no 
loss  of  life.  For  the  same  reasons  no  further  studies  or  increase  of 
spillway  capacity  are  recommended.  To  insure  adequacy  of  the 

structure,  the  following  actions,  as  a minimum  should  be  accomplished 
within  one  year  from  the  date  of  approval  of  this  report: 

a.  The  downstream  face  of  the  embankment  on  each  side  of  the 
spillway  should  be  further  protected  with  slope  paving. 

b.  Remove  the  trees  and  dead  root  systems  on  the  embankments  to 
lessen  the  piping  potential. 

c.  Place  additional  riprap  at  the  downstream  end  of  the  culvert 
invert. 


d.  Refill  the  gullies  on  the  backslopea  and  seed  the  new  areas. 

e.  Sandblast  and  gunite  the  deteriorated  concrete  surfaces  on  the 
spillway. 


g.  Develop  a check  list  for  periodic  maintenance  inapections  and 
I maintain  records  of  all  findings  and  repairs  undertaken. 


PHASE  I REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 


Name  of  Dam  H addon  Lake  Dam  Fed  ID#  NJ  00395 


NJ  ID# 

31-45 

State  Located 

New  Jersey 

County  Located 

Camden 

Coordinates 

Lat.  3951.8  - Long.  7505.1 

Stream  South 

Branch  Newton  Creek 

Date  of  Inspection  May  1,  1979 


ASSESSMENT  OF 
GENERAL  CONDITIONS 


Haddon  Lake  Dam  is  assessed  to  be  in  an  overall  fair 
condition  and  is  recommended  to  be  downgraded  from  a 
high  hazard  to  a significant  hazard  category.  A 
failure  of  the  dam  would  not  significantly  increase 
the  danger  of  loss  of  life  but  could  endanger  the 
sewage  disposal  operation  and  bridge  immediately 
downstream.  Remedial  actions  recommended  to  be  under- 
taken in  the  future  are  to  1)  regrade  and  protect  the 
downstream  embankment  area  each  side  of  the  spillway 
and  backfill  the  gullies  on  the  embankment  backslope, 
2)  sandblast  and  gunite  the  exposed  concrete  surfaces 
of  the  spillway,  3)  remove  trees  and  dead  root  systems 
on  the  embankment  slopes  and  4)  repoint  the  spillway 
stone  masonry.  The  dam  has  an  inadequate  spillway 
capacity,  being  able  to  accommodate  only  37%  of  the 
100  year  design  flood. 


Project  Manager 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams, 
for  Phase  I Investigations.  Copies  of  these  guidelines 
may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  Phase  I Investiga- 
tion is  to  identify  expeditiously  those  dams  which  may 
pose  hazards  to  human  life  or  property.  The  assessment  of 
the  general  condition  of  the  dam  is  based  upon  available 
data  and  visual  inspections.  Detailed  investigation,  and 
analyses  involving  topographic  mapping,  subsurface  inves- 
tigations, testing,  and  detailed  computational  evaluations 
are  beyond  the  scope  of  a Phase  I investigation;  however, 
the  investigation  is  intended  to  identify  any  need  for 
such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations 
of  field  conditions  at  the  time  of  inspection  along  with 
data  available  to  the  inspection  team.  It  is  important 
to  note  that  the  condition  of  a dam  depends  on  numerous 
and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to 
assume  that  the  present  condition  of  the  dam  will  continue 
to  represent  the  condition  of  the  dam  at  some  point  in 
the  future.  Only  through  continued  care  and  inspection  can 
there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Spillway  Test  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff) , or  fractions 
thereof.  The  test  flood  provides  a measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining 
the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general 
condition  and  the  downstream  damage  potential. 


PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
NAME  OF  DAM:  H ADDON  LAKE  DAM  FED  ID  # NJ  00395 


SECTION  1 - PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority 

This  report  is  authorized  by  the  Dam  Inspection 
Act,  Public  Law  92-367,  and  has  been  prepared 
in  accordance  with  Contract  FPM-36  between 
Louis  Berger  & Associates,  Inc.  and  the  Stat-^ 
of  New  Jersey  and  its  Department  of  Environmen- 
tal Protection,  Division  of  Water  Resources. 

The  State,  in  turn,  is  under  agreement  with  the 
U.S.  A ray  Engineer  District,  Philadelphia,  to 
have  this  inspection  performed. 

b.  Purpose  of  Inspection 

The  purpose  of  this  inspection  is  to  evaluate  the 
structural  and  hydraulic  condition  of  the  Haddon 
Lake  Dam  and  appurtenant  structures,  and  to  deter- 
mine if  the  dam  constitutes  a hazard  to  human  life 
or  property. 

1.2  DESCRIPTION  OF  PROJECT 


a.  Description  of  Dam  and  Appurtenances 

Haddon  Lake  Dam  is  a 62-year  old  earth  roadway 
embankment  approximately  350  feet  long  with  a 
concrete  drop  inlet  spillway  and  arch  bridge 
located  about  50  feet  from  the  west  abutment. 

The  embankment  carries  the  two-lane  Valley  Drive 
across  the  north  end  of  Haddon  Lake  and  has  a 
height  of  10  feet  adjacent  to  the  spillway 
bridge.  The  three-sided  spillway,  whose  center 
wall  consists  of  a movable  timber  gate,  has  an 
effective  crest  length  of  21  feet. 
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Location 


Haddon  Lake  Dam  is  located  approximately  four-tenths  of 
a mile  due  north  of  the  intersection  of  Black  Horse  Pike 
and  Kings  Highway  in  the  boroughs  of  Audubon,  Mt. 

Ephraim  and  Haddon  Heights,  Camden  County.  It  is  built 
across  the  South  Branch  of  Newton  Creek  and  lies 
approximately  none-half  mile  downstream  from  the 
partially  demolished  King's  Run  Dam.  The  borough 
ooundary  between  Mount  Ephraim  and  Audubon  bisects  the 
dam  axis. 

Size  Classification 

The  maximum  height  of  the  dam  is  20  feet  and  the  maximum 
storage  is  estimated  to  be  175  acre-feet.  Therefore  the 
dam  is  placed  in  the  small  category  as  defined  by  the 
Recommervled  Guidelines  for  Safety  Inspection  of  Dams 
(maximum  storage  less  than  1,000  a ere- feet  and  maximum 
height  less  than  AO  feet. 

Hazard  Classification 

The  site  is  surrounded  by  densely  developed  urban 
residential  areas  but  all  are  above  flood  elevation. 
Flooding  in  the  downstream  channel  is  confined  to  the 
tiaal  flats  of  Newton  Creek  but  collapse  could  endanger 
the  substandard  culvert  at  Black  Horse  Pike,  about  1,200 
feet  downstream,  and  possibly  cause  serious  traffic 
disruption.  There  is  a sewage  disposal  plant 
immediately  downstream  and  because  the  outfall  is  quite 
low,  a release  of  silt  from  the  dam  might  bury  the 
outfall.  Therefore,  the  hazard  classification  is 
downgraded  to  significant;  except  for  the  above,  there 
is  little  danger  to  human  life  or  property  damage  should 
the  dam  collapse. 

Ownership 

The  dam  is  owned  by  the  Camden  County  Park  Commission, 
Park  Drive,  Cherry  Hill,  New  Jersey  08054. 


£.  Purpose  of  Dam 


Haddon  Lake  Dam  is  used  principally  for 
recreational  purposes. 

g.  Design  and  Construction  History 

The  dam  was  designed  in  1917  by  J.J.  Albertson, 
Camden  County  Engineer,  for  the  Haddon  Lake 
Land  Company  of  Philadelphia  and  was  originally 
called  Tumbling  Lake  Dam.  The  design  was 
reviewed  by  Mr.  C.C.  Vermoule  for  the  State 
Geologist  and  the  Department  of  Conservation 
and  Development.  It  was  constructed  under 
the  county  engineer's  supervision.  There  are 
no  records  of  major  modifications  since  the 
Park  Commission  has  taken  over  the  ownership. 

h.  Normal  Operating  Procedures 
See  Section  4. 

1.3  PERTINENT  DATA 

a.  Drainage  Area 

The  drainage  area  of  Haddon  Lake  Dam  is  1.43 
square  miles. 

b.  Discharge  at  Dam  Site 

The  spillway  capacity  with  the  reservoir  level 
at  the  top  of  dam  is  calculated  to  be  approxi- 
mately 834  cfs.  No  discharge  records  are 
available  at  this  site. 

c.  Elevation  (Above  M.S.L.) 

Top  of  dam  - +17.77 

Recreation  pool  - +11.77  (spillway  crest) 

Streambed  at  center  line  of  dam  - +1  (tidal  basin) 

d.  Reservoir 

Length  of  recreation  pool  - 2,200  feet 
Length  of  maximum  pool  - 2,600  feet 
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e.  Storage 

Top  of  dam  - 175  acre- feet 

Recreation  pool  - 87  acre- feet 

f.  Reservoir  Surface 

Top  of  dam  - 19.0  acres 

Recreation  pool  - 10.2  acres 

g.  Dam 

Type  - Earth  embankment  with  concrete 

spillway 

Length  - 350  feet 

Structural  height  (top  of  dam  to  bottom  of 
outlet  slab)  * 20' 

Top  Width  - 50  foot 

Side  slopes  - 111 :1V  (varies) 

Cutoff  - Plowed  and  grooved  sheeting  throughout 
embankment  area. 

h.  Diversion  and  Regulating  Tunnel 

None  * 

i.  Spillway 

Type  - 3 sided  narrow  crested  weir  (drop  inlet) 

Overall  effective  length  - 21  feet 

Crest  elevation  - +11.77  M.S.L. 

Gates  - Timber  flashboards 

j.  Regulating  Outlets 
None 
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section  2 - ENGINEERING  DATA 


2.1  DESIGN 

The  only  information  available  was  one  drawing  of 
the  concrete  bridge  structure  as  conceived  in 
1917.  This  depicted  the  footing  layout,  wall 
thicknesses  and  reinforcing  details  as  well  as  a 
detail,  of  the  3"  timber  sheeting  driven  across 
the  full  width  of  the  natural  river  channel.  The 
sheeting  is  braced  with  4x6  inch  whalers  and 
supported  by  6"  butt  timber  piles  at  8'-0"  centers. 

No  construction  drawings  for  the  embankment  or 
design  computations  were  located  but  the  plan 
indicated  that  the  sheeting  was  driven  down  to 
hardpan . 

2.2  CONSTRUCTION 

No  information  regarding  the  actual  construction, 
maintenance  or  modifications  was  available.  From 
the  NJDEP  records , the  work  was  carried  out  under 
the  supervision  of  the  County  and  was  completed 
in  1917. 

2.3  OPERATION 

See  Section  4. 

2.4  EVALUATION 

a.  Availability 

In  view  of  the  dam  assessment  and  recommendations 
set  forth  in  Section  7,  it  is  believed  sufficient 
design  data  was  available  to  render  the  enclosed 
assessment . 

b.  Adequacy 

In  view  of  the  dam's  assessment  and  recommenda- 
tions set  forth  in  Section  7,  it  is  believed 
the  field  inspection  and  information  furnished 
by  the  Camden  County  Park  Commission  provides 
adequate  engineering  data  upon  which  to  base  a 
cogent  assessment  without  recourse  to  additional 
research  and  analysis. 
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Validi ty 

The  validity  of  the  record  plans  is  not 
challenged  and  is  accepted  without  recourse 
to  further  investigations. 


SECTION  3 - VISUAL  INSPECTION 


3.1  FINDINGS 

a.  General 

The  visual  inspection  was  conducted  on 
1 May  1979  and  revealed  the  dam  to  be  in  a 
stable  condition  with  several  inches  of  water 
discharging  over  the  drop  inlet.  The  history 
of  the  dam  was  reviewed  with  engineering 
personnel  of  the  Park  Commission  who  furnished 
the  available  plans. 

b.  Dam 

The  slopes  of  the  dam  embankment  are  overgrown 
with  mature  trees,  especially  on  the  right  down- 
stream slope.  The  embankment  slopes  have  eroded 
and  been  modified  considerably  since  the  initial 
construction  and  are  very  irregular.  The  crest 
is  quite  level  and  covered  with  a two  lane 
asphalt  pavement  which  is  in  good  condition. 

Its  width  varies  between  45  and  60  feet  and 
contains  minor  settlement  cracks  and  eroded 
gullies  where  the  street  run-off  is  carried 
over  the  edge  of  the  crest.  There  are  several 
naturally  formed  ditches  1 to  1.5  feet  deep  on 
the  downstream  embankment  and  some  seepage  was 
observed  on  the  downstream  toe  in  the  vicinity 
of  the  right  abutment.  Due  to  the  regrading 
of  the  lakeside  approaches  and  park  development, 
the  grassed  slopes  adjacent  to  the  reservoir  are 
quite  flat. 

c.  Appurtenant  Structures 

Serious  concrete  spalling  and  deterioration  of 
the  insides  of  the  culvert  opening  was  observed 
on  the  spillway  bridge.  The  reinforcing  is 
exposed  and  completely  corroded  although  it  was 
noted  that  this  has  occurred  mainly  in  the  areas 
of  temperature  steel  and  does  not  seriously 
endanger  the  integral  strength  of  the  7'-0"  wide 
arch  structure.  The  arch  appears  to  be  of  a very 
conservative  design  but  has  numerous  settlement 
and  shrinkage  cracking  and  the  upstream  wingwalls 
have  shifted  several  inches  towards  the  reservoir. 
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The  wingwalls  and  parapets  are  faced  with  a 
random  ashlar  stone  masonry  and  several  areas 
are  in  need  of  repointing.  Asphalt  slope 
protection  has  been  placed  around  the  drop  in- 
let. A 12"  thick  concrete  floor  slab  protects 
the  arch  culvert  invert  but  could  not  be 
observed  due  to  the  depth  of  water  in  the 
downstream  channel.  It  appears  that  there  is 
little  likelihood  that  any  of  the  concrete 
spread  footings  have  been  undermined. 


The  reservoir  area  has  well  defined  stable 
banks  but  appears  to  be  heavily  silted.  The 
Park  Commission  recently  has  prepared  plans 
for  the  dredging  of  approximately  60,000  c.y. 
from  the  lake  (under  the  314  Clean  Lakes 
Program)  to  alleviate  a current  uplands  sewage 
infiltration  problem  in  the  area.  At  the  upper 
reach  of  the  lake,  the  natural  terrain  rises 
quite  abruptly  where  the  South  Branch  passes 
under  King's  Highway. 


e.  Downstream  Channel 


On  the  left  side  of  the  dam,  a large  amount 
of  construction  fill  has  been  dumped  but  this 
does  not  obtrude  into  the  main  channel  area. 
The  downstream  toe  is  situated  approximately 
at  normal  high  tide  elevation  which  extends 
up  to  the  dam  from  the  Delaware  River.  Except 
for  the  previously  mentioned  culvert  under 
Black  Horse  Pike  (immediately  downstream) , 
there  are  no  other  obstructions  downstream. 


The  tidal  flats  immediately  below  the  dam  are 
in  excess  of  150  feet  wide  and  are  composed  of 
a decomposed  organic  mat  underlain  by  highly 
organic  sand,  silt,  clayey  silt  and  clay.  The 
depth  to  the  Precambrian  and  Palezoic  "basement 
bedrock  throughout  the  area  is  greater  than  100 
feet.  Unconsolidated,  stratified  alluvial 
deposits  of  sand,  silty  and  clayey  sand  and 
sandy  silt  intermixed  with  gravel  surround 
the  dam  to  the  north,  east  and  south.  These 
Pennsauken  formations  are  underlain  by  the 


Cohansey  Sand  formation  with  varying  amounts 
of  silt  and  sand.  The  thinness  of  the  over 
!jing  formation  (less  than  iO  feetlproduces 
an  imperfect  to  good  drainage  condition.  The 
Woodbury  Clay  formation  with  its  clay  an 
varying  amounts  of  silt  and  sand  sits  to  the 
west  of  the  dam.  This  formation  of  Tertiary, 
heavily  textured  soil  has  imperfect  to  good 
Hrainaae . 
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SECTION  4 - OPERATIONAL  PROCEDURES 


4.1  PROCEDURES 

Operational  procedures  were  not  physically  observed 
by  the  inspection  team.  From  discussions  with 
Mr.  John  E.  Kern,  Superintendent  of  the  Camden 
County  Park  Commission,  it  was  learned  that  except 
for  the  removal  of  debris  blocking  the  spillway 
and  sluiceways,  there  are  no  formal  operational 
procedures  presently  in  effect  or  required  at  this 
dam. 

4.2  MAINTENANCE  OF  DAM 

Maintenance  is  carried  out  as  part  of  the  Park 
Commission's  continuous  program  whereby  periodic 
inspections  are  conducted  and  repairs  undertaken 
as  allowed  by  funding  limitations. 

4. 3 MAINTENANCE  OF  OPERATING  FACILITIES 

There  are  no  operational  facilities  at  this  dam 
except  for  the  flashboards  which  apparently  have 
not  been  removed  in  several  years . 

4 . 4 DESCRIPTION  OF  ANY  WARNING  SYSTEM  IN  EFFECT 

Park  Commission  personnel  monitor  the  area  during 
periods  of  heavy  storms.  They  do  not  have  a 
formalized  plan  for  contacting  civil  defense  or 
other  authorities  but  rely  on  their  own  monitoring 
and  in-house  methods  of  alerting  local  authorities. 

4.5  EVALUATION  OF  OPERATIONAL  ADEQUACY 

Since  the  drawdown  facilities  are  hydraulically 
poor,  in  the  event  of  an  emergency  the  stability 
of  the  dam  could  be  in  jeopardy  if  it  were 
overtopped.  However,  the  present  operational 
procedures  are  deemed  to  be  adequate  in  view  of 
the  physical  and  hydraulic  aspects  of  the  loca- 
tion and  the  lack  of  serious  downstream  hazards. 
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SECTION  5 - HYDRAULI C/HYDROLOGIC 


. 1 EVALUATION  OF  FEATURES 

a.  Design  Data 

The  spillway  is  a 3-sided  concrete  weir  with 
a set  of  timber  flashboards  set  in  the  sides 
of  the  concrete  crest.  Two  feet  above  the 
spillway  crest,  there  is  a maintenance  slab 
which  restricts  the  inflow  for  greater 
hydraulic  heads.  Based  on  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  a 
spillway  design  flood  (SDF)  of  100-year 
frequency  was  selected  by  the  inspection  team. 
Inflow  to  the  reservoir  for  the  selected 
100-year  storm  was  computed  utilizing  preci- 
pitation data  from  Technical  Publication  40  and 
NOAA  Tech.  Memo  NWS  - Hydro  35  by  the  HEC-1 
program  which  gave  a peak  inflow  of  2,637  cfs. 
Routing  this  storm  through  the  reservoir 
reduced  the  peak  discharge  to  2,230  cfs.  The 
spillway  has  a calculated  capacity  of  834  cfs 
and  can  thus  accommodate  only  37%  of  the  design 
flood. 

b.  Experience  Data 

There  are  no  stream  flow  records  available  for 
Haddon  Lake  Dam  but  there  are  no  heresay  records 
of  the  dam  having  ever  been  in  hydraulic  distress. 

c.  Visual  Observations 

As  a result  of  visual  inspections  and  in  view 
of  the  small  drainage  area,  there  is  little 
danger  from  overtopping  except  that  it  would 
occur  immediately  at  the  ends  of  the  bridge 
wingwalls  and  would  tend  to  concentrate  flows 
there  and  quite  possibly  cause  erosion  along 
the  downstream  slopes. 

d.  Overtopping  Potential 

Employing  the  discharge  and  spillway  capacities, 
overtopping  would  occur  in  the  event  of  the 
100-year  frequency  storm.  Since  the  SDF  greatly 
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exceeds  the  spillway  capacity,  the  overtopping 
potential  of  the  SDF  was  determined  by 
calculating  the  overbank  discharge.  In  this 
manner  it  was  determined  that  the  SDF  would 
overtop  the  dam  by  slightly  more  than  one  foot 
on  the  average.  As  pointed  out  in  the  pre- 
ceding paragraph,  the  overtopping  flow  would 
be  concentrated  at  the  low  points  on  the  dam 
crest  and  most  probably  erode  the  downstream 
face  of  the  embankment  near  the  end  of  the 
bridge  wingwalls. 

e . Drawdown 

At  the  present  time  complete  drawdown  is  not 
easily  accommodated  as  there  is  no  practical 
method  of  removing  the  stoplogs.  However, 
in  an  emergency  with  the  planking  removed  by 
force,  the  lake  would  take  approximately  one 
half  day  to  drawdown  from  the  normal  pool. 
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SECTION  6 - STRUCTURAL  STABILITY 


6.1  EVALUATION 

a.  Visual  Observations 

Due  to  the  heavy  siltation  in  the  reservoir 
and  numerous  architectural  landscaping 
revisions  to  the  lakeside  slope,  the  embank- 
ment portions  of  the  dam  are  no  longer  of 
primary  significance  as  retaining  structures, 
and  the  spillway  is  acting  principally  as  an 
uncontrolled  weir.  In  its  present  condition 
and  position,  its  structural  stability  is 
felt  to  be  in  an  adequate  condition.  The 
eroded  condition  and  irregular  grading  of  the 
backslopes  are  felt  to  be  of  minor  importance. 

b.  Design  and  Construction  Data 

The  structural  review  concludes  that  there  is 
little  concern  regarding  the  stability  of  the 
spillway.  The  original  design  appears  to  have 
been  carried  out  on  a conservative  basis  and 
the  elements  are  in  remarkably  good  condition 
considering  their  age  except  the  concrete 
faces  inside  the  culvert  require  surficial 
patching  as  does  the  stone  masonry  on  the 
architectural  parapets. 

c.  Operating  Records 

According  to  Park  Commission  engineering 
personnel,  there  have  been  no  structural 
problems  in  maintaining  this  dam  in  operational 
fitness . 

d.  Post  Construction  Changes 

There  have  been  no  major  post  construction 
modifications  although  it  appears  the  bridge 
superstructure  parapets  have  been  modified  at 
some  time  in  the  past. 

e.  Seismic  Stability 

Experience  indicates  that  dams  in  Seismic  Zone  1 
will  have  adequate  stability  under  dynamic 
loading  conditions  if  stable  under  static  loading 
conditions  (as  this  dam  is) . 


13 


SECTION  7 - ASSESSMENTS/RECOMMENDATIONS 
PROPOSED  REMEDIAL  MEASURES 

7.1  ASSESSMENT 


a.  Safety 

Subject  to  the  inherent  limitations  of  the 
Phase  I visual  inspection,  Haddon  Lake  Dam 
is  evaluated  as  being  in  a fair  overall 
condition,  although  the  spillway  is 
incapable  of  transmitting  the  100-year 
frequency  design  flood.  In  accordance 
with  the  Recommended  Guidelines  for  Safety 
Inspection^  of  Dams  criteria,  only  37%  can 
be  transmitted  before  overtopping  occurs. 
However,  it  is  felt  the  structure  can  sus- 
tain considerable  flooding  conditions 
without  detrimental  consequences.  As  there 
are  minimal  downstream  hazards  to  life  or 
property,  a collapse  would  cause  little 
damage  except  to  the  dam  itself.  However, 
until  such  time  as  the  presently  planned 
lake  dredging  is  completed,  the  resultant 
mudwave  from  a partial  breaching  could  block 
up  the  culvert  at  Black  Horse  Pike  (which  is 
already  partially  blocked)  and  result  in  a 
flooding  of  this  important  highway.  In  view 
of  the  above,  the  hazard  category  is 
recommended  to  be  downgraded  from  a high 
to  a significant  classification.  No  detri- 
mental findings  were  revealed  in  this  inspec- 
tion to  render  a questionable  judgement  as 
to  the  structural  adequacy. 

b.  Adequacy  of  Information 

The  information  gathered  for  the  Phase  I 
inspection  is  deemed  to  be  adequate  regarding 
the  structural  stability  of  the  dam.  However, 
no  recent  surveys  have  been  made. 

c.  Urgency 

No  urgency  is  attached  to  implementing  the 
remedial  measures  enumerated  below  and  it  is 
recommended  that  they  be  taken  under  advise- 
ment in  the  future. 


d.  Necessity  for  Further  Study 

Due  to  the  recommended  classification  of  the 
dam  and  its  present  condition,  further  engi- 
neering studies  are  deemed  to  be  unnecessary. 

7.2  RECOMMENDATIONS /REMEDIAL  MEASURES 

The  attached  calculations  indicate  that  the  spill- 
way can  accommodate  only  37%  of  the  design  flood 
but  widening  of  the  present  spillway  does  not  appear 
to  be  feasible.  Any  overtopping  will  initially  be 
concentrated  at  the  low  point  in  the  embankment 
immediately  to  the  right  of  the  bridge. 

a.  Recommended  Actions 

In  the  opinion  of  the  inspection  team,  improve- 
ments to  ihe  present  spillway  are  not  warranted. 
The  downstream  face  of  the  embankment  on  each 
side  of  the  spillway  should  be  further  protected 
with  slope  paving.  Other  remedial  measures  to 
be  implemented  in  the  future  include : 

1)  removing  the  trees  and  dead  root  systems 
on  the  embankments  to  lessen  the  piping 
potential ; 

2)  placing  additional  riprap  at  the  downstream 
end  of  the  culvert  invert, 

3)  refilling  the  gullies  on  the  backslopes  and 
seed  the  new  areas; 

4)  sandblasting  and  guniting  the  deteriorated 
concrete  surfaces  on  the  spillway;  and 

5)  repointing  the  masonry  joints  on  the  bridge 
parapets  and  curbs. 

b.  O&M  Maintenance  and  Procedures 

No  additional  procedures  other  than  those 
presently  in  effect  appear  to  be  warranted  in 
view  of  the  above  assessment.  The  County  Park 
Commission  should  develop  a check  list  for 
periodic  maintenance  inspections  and  maintain 
records  of  all  findings  and  repairs  undertaken. 
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CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 

DRAINAGE  AREA  CHARACTERISTICS:  1.4  3 square  miles 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  4-11.77  (87  acres-ft) 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORACE  CAPACITY):  17.77  (175  acre-ft) 

ELEVATION  MAXIMUM  DESIGN  POOL:  Unknown  

ELEVATION  TOP  DAM:  17 .77  M.S  ,L. 

CREST:  Main  Spillway 

a.  Elevation  H-77  M»S.L. 

b.  Type  3 sided  concrete  drop  box 

c.  Width 


2" 


d.  Length  2 1 1 


e.  Location  Spillover  Upstream  face  of  arch  bridge 

f.  Number  and  Type  of  Gates  None 


OUTLET  WORKS : 


None 


L 


I I 


a . Type  

b.  Location. 


c.  Entrance  inverts 

d.  Exit  inverts 


e.  Emergency  draindown  facilities 


HYDROMETEOROLOGICAL  GAGES: 

a . Type  

b.  Location  


None 


c.  Records 


MAXIMUM  NON-DAMAGING  DISCHARGE: 


834  cfs 
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